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MnKB03C3/14 

yCTPOHCTBO AJM OHHCTKH FASOB 

H3o6peTeHHe othochtca k ycTpoHCTBajvi ^JUl ohhctkh sarpHSHeHHoro B03;iyxa h 
npoMbiniJieHHbix raaoB or Bpe^Hbix npHMecefi h MoaccT 6biTb HcnojibsoBano b pa3JiHHHbix 
OTpacjMX npoMbiiiuieHHocTH npH OHHCTKe ra30B OT TOKCHHHbix rasooSpasHbix H OTCnepCHbDC 
npHMCcefi. 

HsBecTHO ycxpoHCTBO mm ohhctkh rasa, co^epMcaiuee KaMcpy c a6cop6HpyK>mHM pacT- 
BopoM, noflcoeOTHCHHyK) K HCTOHHHKy BbicoKOFO HanpaMceHHfl, H 3JieKTpoA, naTpy6KH 
3arpfl3HeHHoro rasa h OHHmeHHoro rasa. VcTpoftcTBo CHa6»ceHO neHHofl pemexKOH, 
coe;jHHeHHOH c hctohhhkom BbicoKoro Hanpa^eHHii, 3KCTpaKTopoM ^o/^aHH a6cop6aHOHHO- 
neHHoro pacxBopa h pereHepauHH oTpa6oTaHHoro pacxBopa, a TaK>Ke KanjieyjioBHxeJieM, 
pacnojio^eHHbiM noa sJieKxpo/ioM h coe/tHHeHHbiM naxpyGKOM c SKCTpaKTopoM, npn 3tom 
neHHan pemexKa h 3JieKTpo/t pacnojioHceHbi nocjie^OBaTCjibHO B^tojib asH^ceHHa rasa (a.c. CCCP 
J^o 874196, Kji. B 03 C 3/16, 1981). 

HcAOCTaTKOM yKasaHHoro ycTpoficTBa aBJiHCTCfl ero cjiOMCHaa KoncTpyKUHH. 

H3BecTHO ycTpOHCTBO ^nfl OHHCTKH OTpa6oTaHHbix rasoB, co^iepacamee Kopnyc, 
CHa6^eHHbiH BxojuHbiM H BbDcoOTbiM naTpy6KaMH, Kopnyc pas^ejien BepTHKajibHbiMH 
neperopo;iKaMH Ha BsaHMOCBHsaHHbie oT^ejibHbie Kaiviepbi, oGpasjoomne BepTHKajibHbifi 
jiaSnpHHTHbiH Kanaji npoxosK^iCHHA OTpa6oTaHHbix rasoB, npHneM nepBaa KaMepa CHa6>KeHa 
OTpHuaTejibHbiM H nojioMCHTCjibHbiM sjicRTpo^aMH, a OTaMexp BxoOToro naxpyGKa MCHBiiie 
BbicoTbi KaMcpbi Ha^ BepTHKajibHbiMH neperopoj^KaMH (npe^nBapHxejibKbra naxeHx PK N2 7472, 
KJI. B 01 D 50/00, 1999). 

yKasaHHoe ycTpoHCTBO ne o6ecneHHBaeT oca^K^enHe eemecTB, HCHTpajiHsyeMbix 

^KH^KOCTblO, B BH^^e 3JieMeHTapHbIX HaCTHU, H HMCCT CJIO^HyK) KOHCTpyKI^HK). 

HaH6ojiee Sjihskhm k npe^JiaraeMOMy H3o5peTeHHK) HBjMeTCfl 3JieKTpo4)HnbTp, 
BKjnonaiomHH Kaiviepy b bh^c ropnofi BbipaSoTKH, nepeKpbiroH neperopo^iKOH h nacTHHHO 

SanOJIHCHHOH BOZtOH, flBJMIOmeHCfl MCH^KOCTHblM OCa^HTCJIbHblM SJICKTpO^OM, KOpOHHpyiOmyiO 
CHCTCMy, nO^lBO^^HmHH B03AyX0B0/^ H OTBO^lHmHH BOSflyXOBO^ C naTpy6KOM 3a6opa HHCTOrO 

BOSAyxa, KopoHHpyiomaji CHCTCMa no^iBemeHa no ucHTpy KaMcpw k KpoBJie Bbipa6oTKH h 
cocTOHT H3 3JieKTpo;ia B BH^ie njiocKoro KOJibua, k KOTopoMy npHKpenjicHbi CHHsy c bosmo^c- 

HOCTbK) BCpTHKaJIbHOrO nCpCMemeHHil paMKH C KOpOHHpyiOmHMH 4)HKCHpOBaHHbIMH 

sjieMCHTaMH, a CBepxy no OTaMcxpy BHyrpeHnero OTBepcTHa KOJibua - naTpy6oK saGopa HHCxoro 
Bosayxa OTBo/iHmero Bos^^yxoBozta, k CBo6o;iHOMy Konuy KOToporo npHKpenjien rH^posaxBop, 
npH 3X0M Hacxb oxBO/i^mero BO3AyxoB0;ia pasMcmena b KaMcpe, BbinojiHena h3 OT3JieK- 
xpHHecKoro Maxepnana h BMonxMpoBana o^xhhm kohuom b neperopo^Ky, ^pyrnM kohuom 
noABemena na HsojMxope h norpyjKcna b rnjctposaxBop, a KaMepa CHa63KeHa otkhotbimh 
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xpanaMH, mapHHpHo yxpenjieHHbiMH no ee nepHMexpy na^ MCH;^KOCTHbIM ocaJ^HTeJIbHI>IM ^ 
3JieKTpo/iOM (a.c. CCCP No 1430109 kji. B 03 C 3/14, 1988). 

B yKaaaHHOM ycxpoHCTse ocaMCACHHe npHMeceii ocymecTBJMexcfl na ropHSOHxajibHOH 
nosepxHOCTH BOjihi, HTo He o6ecneHHBaeT bbicokoh cxencHH ohhctkh raaoB ot MexanHnecKHx 
npHMCceft H TOKCHHHbDc ra30o6pa3Hbix BemecTB. KpoMe xoro, ycxpoHcxBO hmcct cjio^nyio 

KOHCXpyKUHK) H HC n03B0JMeT OCaMCflaTb 3arpH3HHIOmHe KOMnOHCHTbl B BH^^e 3JieMeHTapHbIX 

nacTHU. 

Sa^aneii H3o6peTeHHfl flBJMexca pa3pa6oTKa 6ojiee npocTott KOHCTpyicuHH ycTpOHCxsa juis. 
OHHCTKH ra30B OT TOKCHHHbix ra3oo6pa3Hbix H MCxaHHHecKHx npHMeceft. 

TexHHHecKHH pesyjibTar - noBbimcHHe cxeneHH ohhctkh rasoB ox MexaHHHecKHX 
npHMCceft H TOKCHHHbix ra3oo6pa3Hbix BemecTB h oca^cHHc sarpsisHsaoimix KOMnoHCHTOB b 
BH^^e 3JieMeHTapHbix BemecTB - ^lOcxHraexca xcm, hxo ycxpoHCXBO jjjui ohhcxkh rasoB, 
co;iep>Kamee saseiviJieHHyio CMKOcxb c Boaofi, cjiy^Kamefl KHjiKocxHbiM oca^HxejibHbiM 

3JieKXpOAOM, nO>5BOAamHH Xpy6o^pOBO^^ H 3JieKXpo;i, nOflKJIIOHeHHblH K HCXOHHHKy XOKa, 
COrJiaCHO H306peTeHHI0, HMCCX KOHHHeCKHH KOpnyC, CMKOCXb C BOaOH pacnojiGSKCHa 

KoaKCHartbHO b BepxHeft nacxH Kopnyca h ycxaHOBJiena c BOSMO^ocxbio o6pa30BaHH3i noxoKa 
BO^i, cxeKaiomero no BHyxpcHHeft noBepxHocxH Kopnyca, a 3JieKxpo;^, no^jiiOHeHHbiH k 
HCxoHHHKy xoKa, CHa6^eH nrjiaMH. 

Pacnojio3KeHHe cmkocxh c bo^oh b BepxHeii nacxH Kopnyca h o6pa30BaHHe 
oca;^HxeJIbHo^o 3JieKxpoaa hoxokom Bojihi, cxeKaiomeH no KOHHHecKofl noBepxHocxH.^ 
HHxeHCH4)HUHpyex npouecc Maccoo6MeHa h cnocoGcxByex 6ojiee 3(J)4)eKXHBHOH ohhcxkc rasoB 
ox MCJiKO^iHcnepcHbix npHMeceft h ox jiio6bix ra30o6pa3Hbix xoKCHHHbix semecxB. 

Cnae^eHHe HrjiaMH 3JieKxpo^a, noAKJnoneHHoro k HcxoHHHKy xoKa, oSecnenHBaex 
BbmejieHHe axoMapnoro Bo^opozia, Koxopbifi HefixpajiHsyex xoKCHHHbie seniecxBa. AxoMapHbift 
Bo;^opoA o6pa3yexca npn pa3Jio>KeHHH Bo^bi BCJie;];cxBHe BbicoKofl Hanpa^cHHocxH 
3JieKxpHHecKoro nojia BOKpyr ocxpHH Hrjibi 3JieKxpo^a. 

npeHM5^ecxBOM npe;iJiaraeMoro ycxpoHcxBa no cpaBHCHHio c HSBecxHbiMH HBJMexca 
npocxoxa KOHcxpyKunn h 3KcnjiyaxauHH h B03Mo»:Hocxb oca^eHH^ npHMecefi b bh^c 
3JieMeHxapHbix KOMnonenxoB. 

H3o6pexeHHe noacHHexcfl nepxcKOM, rjie npeACxaBJiena cxeMa ycxpoHCXBa. 

VcxpOHCXBO JUm OHHCXKH ra30B C0flep5KHX 3a3eMJieHHyK) CMKOCXb 1 C BO^OH, cjiy^amcH 

3KHZiKOcxHbiM oca^HXCJibHbiM 3JieKxpo^oM, no^BOjian^HH xpy6onpoBO^ 2 H 3JieKxpozi 3, 

nO/lKmOHCKHblH K HCTOHHHKy XOKa 4, KOHHHeCKHH KOpnyC 5, (})HJIbXp 6. riOOTOA^mHH 

xpy6onpoBojx 2 Mo^ex 5bixb cooGmcH c KopnycoM 5 b ero BcpxHCH hjih hh^chch nacxH. EMKOcxb 
1 c BozioH pacnojiOHcena KoaxcHajibHO b BcpxHCH nacxH Kopnyca h ycxaHOBJiena c B03M0»CH0cxbK) 
o6pa30BaHHfl noxoKa bo^w, cxcKaiomero no BHyxpeHHCH noBcpxHocxH Kopnyca 5. 3jieKxpoA 3, 
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no^lKJiiOHeHHbiH K HCTOHHHKy TOKH 4, cHaGjKeH HFJiaMH 7. ripH coo6meHHH Tpy6onpoBo;i;a 2 c 
KopnycoM 5 b ero hh^khch hccth, kbk noKasano na HepreHce, ajicKxpo^ 3 o6pa3yeT c BepxHefl 
HacTbio Kopnyca 5 KOJibucBOH KaHaji 8 jsjisi oxBOAa oHnmeHHoro Bosjiyxa. JJjm nepcKaHHBaHHH 
BOjihi c uejibK) ee noBxopHoro HcnojibsoBaHHs h uHpKyjMUHH b saMKHyroM uHKne cjiymiT 
Hacoc 9. 

YcTpoHCTBO paSoxaex cjie^yiomHM oGpasoM. 

Fas, HanpHMep, 3arpH3HeHHbiH aTMoc4)epHbiH Bosflyx hjih abimoboh ras no^aiox no 
xpy6onpoBo;xy 2 b hhjkhkdkd nacxb Kopnyca 5 h nponycKaiox ero ueyiojiy sneKipojiou 3, 
noja;KJiK)HeHHbiM k nojio^HxejibHOMy hjih oxpHixaxejibHOMy nojiiocy HCxoHHHKa xoKa 4 h 
3KH^ocxHbiM oca>5HxejibHbiM ^JIeKxpo;^oM, KOxopbiH o6pa30BaH noxoKOM Bojxbi, cxcKaiomeH no 
KOHHHecKOH noBcpxHOCXH Kopnyca 5. Ha ajieKxpo^ 3 noj^aiox Hanpa^KeHHe 30 kB, CMKocxb 1 c 
BOAoii 3a3eMji5iiox. Bo^a, oGpasyHDmaji ^h^ococxhoh ocaj^HxejibHbiH sjieKxpo^t, cjiy^HX 
aKuenxopoM nsBJicKaeMbix h3 ra3a npHMecefi. ripn ^bh^chhh noxoKa Bo^bi h rasoB naBcxpeny 
^pyr zipyry o6ecneHHBaexcH BbicoKaa HHxeHCHBHOcxb Maccoo5MeHa 3a cnex npoxHBOxoKa, npH 
KoxopoM nacxHUbi BpeziHbix npHMeceft 3ap«)KaioxcH ox 3jieKxpo^a 3 h oceziaiox na noBcpxHOCXH 
BO^lbi, cxcKaiomeH no kohhhcckoh noBepxHOCXH Kopnyca 5. 3arpH3HeHHyK) Bo^y c oca^enHbiMH 
B HCH npHMecaMH coGnpaiox b HHrnien nacxH Kopnyca h no^aiox na OHHCXKy b (|)HJibxp 6, a 
OHHnieHHbie rasbi oxbo^x Hepe3 KOJibixeBOH KaHaji 8, o5pa30BaHHbiH KOHHHecKoft noBepxHOCxbio 
Kopnyca 5 h ajicKxpo^tOM 3. 

OHHmeHHyio B $HJibxpe 6 BO^y noBxopno Hcnojib3yK)x jsjm o6pa30BaHH^ ^chakocxhofo 
oca^HxejibHoro 3JieKxpo^a, nepeKanHBaa ee h3 (|)Hjn>xpa 6 nacocoM 9 b eMKOcxb 1 . 

B xoM cjiynae, ecjiH no^iBO^nmH xpy6onpoBoa coo6meH c KopnycoM b ero BepxHeii 
nacxH, HHxencHBHOCXb MaccooSMena xaK^e BbicoKa 3a cnex 6ojiee ;iJiHxenbHoro KOHxaxxa BOjijbi 
c ra3aMH. 

BoccxanoBJieHHe xHMHHecKHx KOMnonenxoB npHMecen npoH3BoaHxcfl axoMapnbiM 
BOwpo^oM, Bbmeji5iiomHMC5i npH nponycKaHHH ra30B b CMecH c B03^yxoM Mc^y 3JieKxpoAOM c 

HFJiaMH H ^H/lKOCXHblM 3JieKXpO^OM. HanpHMCp, npH OHHCXKC ra30B T3IJ, HJIH ra30B 

MexajiJiyprHHecKoro npoH3Bo;icxBa npouecc ohhcxkh ox coej^HHeKHH cepbi npoHCxo^T no 

cjie;iyiomeH cxcMe: 

H20 = 0H+H^ 

+ e- = H 
40H" - 4e- = O2 + 2H2O 
6H + SO2 = H2S + 2H2O 
S02 + 2H2S = 3Si + 2H20 

3arpfl3H«iontHe KOMnonenxbi, HanpHMep cepa hjih y^JIepo;^, Bbmejunoxca b 
sjieMCHxapHOM BH^xe H oce^aiox na (|)HJibxpe b Biijie MexaaHnecKHx npHMeceft. 



OopMyjia H3o6peTeHHii 



YcTpoHCTBO xijul OHHCTKH rasoB, coflcpMcamee sascMJieHHyio cMKocxb c boaoh, cjiy^amea 
^KH^KOCTHBiM ocaOTTCJiBHbiM ajieKTpoflOM, noflBo^tflmHH Tpy5onpOBOZi H 3JieKTpo;^, 

nO;tKJIK)HeHHbIH K HCTOHHHKy TOKa, OTJIHHaiOmeeca TCM, HTO OHO HMCCT KOHHHeCKHH KOpnyC, 

cMKOCTb c BOJ[^ofi pacnojio3KeHa KoaKCHajibHO b BepxHeii nacxH Kopnyca h ycTanoBJieHa c 
BOSMomiocTbio oSpasosaHHfl noxoKa boam, cxeKaiomero no BHyxpeHHeft noBepXHocxH Kopnyca, 
a 3JieKxpoA, noAKJnoHeHHbiH k HCXOHHHKy xoKa, CHa6»ceH HrnaMH. 
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